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REPORT ON PHASE III OF THE MULTIVARIATE STATISTICAL
CHARACTERIZATION OF GEOCHEMICAL DATA GENERATED 3Y THE EGSP? OR
CORES 20403, 11940, 12041, GGS AND 7239.

by

Staven M. Warshauer
Consulting Geologist

Introduction

This phase of the multivariate statistical charactarization of
geochemical data generated by the EGSP for coras 20403, 11940, 12041.
GGS and 7239 wmarks the beginning of the sample by sample, or Q-mode,
analysis. This is an important phase as the positive results cbtained
from this phase, when coupled with those from the remaiming portion,
will lead to geologically significant inrarpretations of the sbundant data
at hand.
Metheds

Q-mode clustar analysis was applied to the data sets obtained
from phases I and II of this project. Clustering was initiatad using the
unweigntad pair-group method with arithmetic averages as that algoritim
{mparts the least structural distortion (distortion {s inherent anytime
one displays a mulcidimensional structura in 2 dimensions) to the re-
sulring dendrograms. Distortion was avaluated by the calculation of

Cophenetic correlation coefficiants for each of the dendrograms.



Analyses were obtained for each of the 5 cormss separataly as well
as for 3 different combined sets. The combined data sets consisted of:
1. A 309 sample by 24 variable. geochemical data set for all 5 cores.
Data was expressed as weight percant of the total.

2. A 268 sample by 9 variable mineralogical data set of all the cores
minus GGS as it did not have a complete mineralogical analysis. Mineralo=-
gical data was expressed as a percantage of the total peak intemsity

as this closely aporoximates weight percent (Rentom, 1978).

3. A 268 sample by 33 variable data set consisting of the standardized
values for the geochemical and mineralogical data for all of the cores
minus GGS.

Copinenetic correlation values were obtainad from the resulting 9
dendrograms. Table 1 is a listing of these values and demonstrates,
due to the fact that all of the values approach 1.0, the low level of
distortion obtainmed throughout the analysis. Characterization of the
clustars was then accomplished by the calculation of mean variable
abundances for each of the clusters. Consé;ncy and f£idelity values
wers abandoned as their binary based nature renderad them useless for
this type of ordinal data; i.a., the important variables occurred in
virtually all of the samples, differing only in abundances.

Results

Examination of the rasulting 9 dendrograms demonstratad saveral
important factors; firstly. the 5 sevarate dendrograms tend to have
many outliers, that i3, a large portion of the samples fail to cluster.
Geologic interpretation would therefore be incomplete as many of the

samples would not be included in tha discussion.
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Table 1

Cophenetic correlation values for the eight Q-mode dendrograms

Dendrogram Cophenetic Correlation Value
1. Core 11940 0.972
2. Core 12041 0.964
3. Core GGS 0.813
4. Core 7239 ’ 0.963
5. Core 20403 0.792
6. ‘Total data, Geochemistry 0.932
7. Total data minus GGS, Mineralogy 0.930

8. Total data minus GGS Mineralogy + Geochemistry 0.949

(\,\\'\



More importantly. each cora would have to be treatad as a separates
entity and an overall integration of the data would be almost impos-
sible. Two of the combined core data sets, the geochemical and
mineralogical. did have a high degree of samplas that clustered

(over 307.) and provide a much moras geclogically meaningful picture as
all of the samples were compared to omne another. Due to these facts
the five separate dendrograms and the combined standardized geochemical
plus mineralogical data sets were abandomed as uninterprestable and
further discussion will deal solely with the 2 remaining combined cora
data sets.

Examination of the 309’sample by 24 variable total geochemistry
data dendrogram indicates the existance of 7 major clusters, 4 subeclusters,
and a small number of samples that fail to cluster. In addition, the
clusters are related at a2 very high lavel of similarizy (low dissimi-
larity), indicating an overall ssmeness t; the samples. Table 2 is =
listing of the clusters and the variablaes that charactaerize each of
them. The 258 sample by 9 variable mineralogical data set can be
visually divided into 6 clusters, 3 subclustars, and a small number of
outliers. Aéain note the overall similarity of the samples to one
another. A list of the clusters and the variables that charactarize
;ach of them can be found in Table 3.

. Conclusions

Due to the high level of similarity (low dissimilarity) among the
samples it can be concluded that there are no strong differencas among
the shale samples dealt with in this study. It must be noted, however,
that strong differsnces may exist between variables that were not

measured (such 23 Uranium).
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We can separate the samples into groupings based on small
differences in their variable compositious.

Some vertical and lateral segregation of the ssamples is apparent
from visual inspection of the dendrograms. Whether or not there ara
any systematic trends to the vertical and laceral variations will
become apparent in Phase IV, when the clustars will be plotted on

the stratigraphic sections.
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Steven M. Warshauer
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Table 2

Geochemical variables that best characterize the clusters
generated by the Qemode analysis of the total data sert

Cluster

Characterizing Variable(s)

none (standard cluster)
Pyritic sulfur

Iron

Magnesium

Silica

Organic Carbon

Calcium-Magnesium
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Table 3

Mineralogical variables that best characterize the clusters
generated by the Q-mode analysis of the total data set minus Core GGS.

Cluster Characterﬁzing Variable(s)
1 Pyrite
2 Orthoclase
3 ‘ Chlorite=-Siderite
4 no Siderite
S Illite
6 "Quartz-Plagioclase-Calcite~Dolomite
>



